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Abstract
Background  — The US Department of Agriculture Child and Adult Care 
Food program (CACFP) recently (October 2017) updated requirements 
for meal reimbursement and best practice recommendations for serv-
ing nutritious meals and beverages, and minimum age-specific serv-
ing sizes for five food groups. It is not known whether CACFPfunded 
child-care centers are meeting the updated meal pattern requirements 
and best practice recommendations, and whether children are meet-
ing nutrition recommendations based on the current 2015-2020 Di-
etary Guidelines for Americans (DGA). Objective This study assessed 
whether the recruited CACFP-funded child-care centers in this study 
were meeting the updated (2017) CACFP requirements regarding foods 
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served for lunch and whether children attending these child-care cen-
ters were meeting ageand sex-specific DGA recommendations regard-
ing foods consumed. 
Design  — This was a cross-sectional study using the Dietary Observa-
tion for Child Care method. 
Participants and settings  — Children aged 3 to 5 years (n 108) from 10 
classrooms in three CACFP-funded child-care centers in Lincoln, NE, 
were recruited by convenience sampling during spring 2018. 
Measurable outcomes  — Food served and consumed during observed 
lunches in comparison with updated CACFP requirements and DGA, 
respectively. 
Statistical analysis  — Adjusted mean amounts of foods served from 
each food group were compared with age specific minimum CACFP 
serving size requirements. Adjusted mean amounts of foods consumed 
from each food group were then compared with ageand sex-specific 
DGA recommendations. 
Results  — The recruited child-care centers were meeting the updated 
CACFP requirements regarding foods served but showed limited ad-
herence to the best practice recommendations during the observed 
lunches. However, the overall mean intake for grains, fruits, and veg-
etables was significantly lower (P<0.01) than DGA recommendations. 
In addition, approximately 25% of the children did not consume any 
vegetables during their meal. 
Conclusions — Although child-care centers were meeting the updated 
CACFP requirements by serving the recommended amounts of foods, 
children were not meeting DGA-recommended intakes. Future stud-
ies are needed to explore ways to improve adherence to best practice 
recommendations to improve children’s consumption of healthy foods 
in child-care centers. 
Keywords: Child-care centers CACFP, dietary intake nutrition, preschool-
aged children food groups, dietary guidelines 
Research snapshot
Research Questions: Are Child and Adult Care Food Program 
(CACFP)-funded child-care centers meeting CACFP require-
ments and best practice recommendations regarding foods 
served for preschool-aged children? Does preschool-aged 
children’s dietary intake meet age-specific Dietary Guidelines 
for Americans (DGA) recommendations in CACFP-funded 
child-care centers?
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Key Findings: Child-care centers were meeting the updated 
CACFP meal pattern requirements but showed limited ad-
herence to following CACFP best practice recommendations, 
such as-serving lean meats and family-style dining. In addi-
tion, children had limited intake of healthy foods based on 
DGA standards, specifically, mean consumption of fruits, veg-
etables, whole grains, protein, and dairy was significantly 
lower (20% to 40%; P<0.001) than DGA recommendations.
Early childhood is a critical period for developing dietary behaviors 
that track into adolescence and adulthood and is a strong predictor of 
long-term health status.1 Specifically, poor diet quality increases the 
risk of childhood obesity and associated chronic conditions such as 
diabetes and cardiovascular diseases.2 Unfortunately, the diet quality 
of preschool-aged (3 to 5 years) children in the United States, espe-
cially those from low-income families,3 fails to meet age-specific di-
etary recommendations.4 Specifically, preschool-aged children have a 
low intake of whole grains, legumes/beans, fruits and vegetables, and 
high consumption of refined grains and foods rich in sodium, sugar 
and empty calories.4 Therefore, better understanding of contributors 
to poor diet quality in this age group is important. 
A large percentage (65%) of preschool-aged children attend some 
form of nonparental care and of these, 81% attend center-based care.5 
Because it is recommended that children in full-time child-care cen-
ters consume about one-half to two-thirds of their daily calories in 
this setting,6-8 shaping this environment to ensure the availability of 
nutritious foods and beverages is critical.9,10 he food environment in 
this setting, the US Department of Agriculture Child and Adult Care 
Food Program (CACFP) recently (October 2017) updated meal pattern 
requirements and recommended best practices (Figure 1, available at 
www.jandonline.org ) to better align with the Dietary Guidelines for 
Americans 2015-2020 (DGA)11 and recommendations created by the 
National Academy of Medicine.12 CACFP is a federal food assistance 
program that offers financial reimbursement for meals, snacks, and 
beverages and professional development trainings to child-care set-
tings caring for children from low-income families.12 CACFP provides 
nutritious meals and snacks to more than 4.2 million children daily, 
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improving the overall nutrition environment of the child-care centers 
through updating and mandating policies regarding foods, beverages, 
and nutrition practices in child-care centers.12-14 The updated CACFP 
requirements for the participating child-care centers aims to ensure 
availability of both fruits and vegetables during lunches and din-
ner, less exposure to fruit juices and sugar restrictions in yogurt and 
breakfast cereals.12 The CACFP best practices are intended to be rec-
ommendations for the child-care providers, which include providing 
at least two servings of whole grains per day, not serving processed 
meats more than once per week, incorporating fruits or vegetables in 
snacks, eliminating all sugar-sweetened beverages and juices, serving 
family-style meals, and serving low-fat or natural cheeses.12 
Figure 1. Updated Child and Adult Care Food Program (CACFP) Food and Nutri-
tion Policy (October 2017) meal reimbursement requirements and recommended 
best practices 
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Studies conducted in child-care settings before the updated CACFP 
meal pattern requirements and best practice recommendations have 
shown that participation in CACFP was associated with serving nutri-
tious meals and snacks to children.15,16 Although the quality of foods 
offered to children may be better in CACFP-funded child-care set-
tings,15 other studies have found that despite having CACFP fund-
ing, best practice recommendations related to fruits, vegetables, pro-
cessed meats, and low-fat cheeses and family-style meal service were 
not or were only partially being met by childcare centers.15,17,18 To 
the authors’ knowledge, no studies have evaluated the adherence 
to the updated CACFP meal pattern requirements and best practice 
recommendations after their implementation. Given the high prev-
alence of CACFP-funded child-care programs in the United States,13 
there is a need to assess whether child-care programs are meeting 
the new CACFP requirements and recommendations regarding foods 
served and whether children’s dietary intake is consistent with DGA 
recommendations. 
The first aim of this study is to assess whether CACFP-funded child-
care centers are meeting the updated CACFP requirements, minimum 
portion sizes (for fruits, vegetable, grain, meat/meat alternates, and 
milk) and best practice recommendations for foods and beverages 
served to preschool-aged children at lunch. Given that CACFP policies 
are mandated to ensure only the minimum portion size requirements 
for the children and not the recommended daily intake,12 the second 
aim of this study is to compare preschool-aged children’s dietary in-
take for the five food groups at lunch, which were targeted, updated 
CACFP requirements (fruits, vegetables, grain, meat/meat alternates, 
and milk), with age and sex-specific DGA recommendations. The cur-
rent analysis was possible given that the data for this study were col-
lected 6 months after the enactment of updated CACFP requirements. 
It was hypothesized that the foods being served to preschool-aged chil-
dren (3 to 5 years) in child-care centers during lunch will be consis-
tent with age-specific CACFP requirements for lunch. Given the prior 
literature showing that children in child-care settings are not meet-
ing dietary recommendations, it was also hypothesized that the ma-
jority of the children will not be meeting age specific DGA recommen-
dations at lunch. 





The current study utilizes baseline data, collected during spring 2018, 
from the pilot evaluation of the Ecological Approach to Family Style 
Dining19 intervention pilot program. A convenience sample of three 
child-care centers was selected from the pool of recruited centers for 
the Ecological Approach to Family Style Dining intervention study to 
collect child level dietary data (n 10 classrooms, n 108 children, on 
average 36 children per child-care center). Inclusion criteria for the 
child-care centers included the following: the center needed to be 
CACFP-funded, serve preschool-aged children (3 to 5 years) full time, 
and provide lunches to the attending children. To recruit these cen-
ters, Nebraska Extension educators reached out to child-care center 
directors they had previously worked with and asked whether the pro-
gram would be interested in participating in the study. Interested di-
rectors then helped recruit full-time child-care providers from their 
centers. Child-care providers who met the following inclusion criteria 
were recruited for the study: care for 3to 5-year old preschool children 
in the classroom and present with children during the lunch meal. No 
identifiable information was collected for the preschool children, so 
the parents were given an option to opt out of the study by signing 
and returning their forms within 2 weeks of distribution. Data were 
not collected from the children whose parents signed and returned the 
forms indicating they would like their child to opt out from the study. 
After receiving the signed consent forms from the providers, the 
dietary intake observation was scheduled in consultation with the 
child-care directors at least 2 weeks after parents’ consent forms were 
distributed. Children’s lunch time dietary intake in the child-care cen-
ters was measured by the Dietary Observation for Child Care (DOCC) 
method.20 The directors were asked to provide demographic infor-
mation (age, sex, and ethnicity and race) for the children in the par-
ticipating classrooms. In addition, each provider completed a self-re-
ported survey21 and one question in this survey inquired about the 
way meals and snacks are usually served to preschool-aged children 
in their classrooms with the following response options: meals and 
snacks are preportioned, provider portions out the servings to chil-
dren, children serve some of the foods to themselves and other foods 
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are preplated or portioned out by provider, and children always choose 
and serve most or all foods themselves. The data were de-identified 
after the data collection was completed and before the data analysis. 
The study was approved by the Institutional Review Board of Univer-
sity of Nebraska-Lincoln. 
Procedure for Dietary Intake Observation in ChildCare Center 
Before data collection, 12 observers received up to 12 hours of training 
to visually assess foods and beverages served and consumed (table-
spoons or pieces for foods and ounces for beverage) in child-care cen-
ters, using the DOCC method.20 All trainees were students from Uni-
versity of Nebraska-Lincoln and were trained by a registered dietitian 
and experts on this protocol.22 For certification of the observers, an 
assessment of 20 foods and beverages was conducted before data col-
lection in a lab setting. Interobserver reliability assessment and field 
certification were conducted by observing mealtimes in child-care 
centers as well. This training protocol and certification of the observ-
ers is based on previous studies that have utilized DOCC in child-care 
centers.22,23 One-sample t tests were used to assess significant differ-
ences between the mean estimated portion by all 12 observers and 
the actual measured food portion by volume of the foods and bever-
age. Of the 20 items tested, five were assessed perfectly (all observ-
ers reported an identical amount as the actual portion) and 55% of 
the items were measured accurately (observers reported the amount 
of the foods within 2 Tbsp error).20 However, all 12 observers reached 
at least 80% agreement with the actual measured portion for all food/
beverage items. Interobserver reliability on the assessment was deter-
mined by an interclass correlation with a two-way mixed model with 
absolute agreement and single measures. The reliability between ob-
servers across foods was high (interclass correlation 0.99; P<0.001). 
Before observing the children, data collectors explained to the pro-
viders that the purpose of the study was to only observe what children 
are eating for lunch and rather than assessing providers’ practices. It 
was assumed that the observation days reflected usual serving and 
consumption at these centers. There were three to four tables in each 
of the 10 participating classrooms that were observed. The data collec-
tors/observers to children ratio was 1:3 based on the DOCC protocol,20 
and the number of data collectors present in each classroom varied 
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with the number of study children present at each day of the observa-
tion. On average, 15 children were observed per day at each center. In 
total, 14 lunches were observed from 10 classrooms in three childcare 
centers. Lunch observations were not scheduled during holidays or 
special occasions. Children in Center 1 and Center 2 were observed for 
five lunch time periods each. In Center 3, the children were observed 
for four lunch periods. The observations occurred on nonconsecutive 
days. The numbers of children observed in each center are provided in 
Table 1. Each data collector selected three children sitting at the same 
table next to each other to observe and reported the amounts of foods 
being served and consumed by those children.20 Child’s name and sex 
were noted for tracking purposes during the dietary intake observa-
tion. Foods served on the children’s plates and beverages were mea-
sured and noted as foods served. Any spills and second servings were 
recorded immediately to calculate total amounts of foods served. Af-
ter the mealtime, the remaining foods on their plates and beverages 
in cups were subtracted from the total foods served. Thus, the amount 
of foods consumed was calculated for each child immediately follow-
ing the end of the meal. 
Table 1. Demographic characteristics of observed children from 10 classrooms in three Child 
and Adult Care Food Program-funded Childcare Centers in Lincoln, NE (2018) 
 Overall  Center 1  Center 2  Center 3 
Characteristic  (N=108)  (n=25)  (n=32)  (n=51)  
                         n (%) 
Sex 
    Male  63 (58.3)  9 (8.3)  17 (15.7)  37 (34.3) 
    Female  45 (41.7)  16 (14.8)  15 (13.9)  14 (13) 
Age (y)    
    3  49 (45.4)  12 (11.1)  14 (13)  23 (21.3) 
    4 to 5  59 (54.6)  13 (12)  18 (16.7)  28 (25.9) 
Race/ethnicitya   
    White  93 (86)  21 (22.6)  27 (29)  45 (48.4) 
    Hispanic  2 (1.9)  1 (1)  1 (1)  0 
    Black/African American  2 (1.9)  0  2 (1.9)  0 
    Asian  3 (2.8)  2 (1.9)  1 (1.0)  0 
    Mixed  8 (7.4)  1 (1)  1 (1)  6 (5.7) 
 a Race/ethnicity of the children was reported by the director of the child-care center.
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Data Analysis
 
Nutrient Assessment for the Served and Observed Foods in the Child-
Care Centers. Two child-care centers prepared the foods onsite and one 
child-care center used catering services. The kitchen staff from both 
Center 2 and Center 3 were asked for detailed recipes. In addition, all 
nutrition information labels from food packages were noted. The rec-
ipes for the mixed dishes included individual amounts of each food 
group. Recipes for catered foods observed in Center 1 were estimated 
by a registered dietitian, using standardized recipes for school meals 
from the US Department of Agriculture website.24 The foods served 
to and consumed by each child were analyzed by Food Processor ver-
sion 10.5.0.25 New recipes for mixed foods were created in the Food 
Processor program when an item was not found in the software data-
base. For example, a sandwich recipe was prepared combining all the 
separate ingredients’ information for cheese, ham slices, and bread 
slices. All servings were converted into ounce equivalents for protein 
from meat/meat alternates and grains and cups for milk, fruits, and 
vegetables. Cheese was considered as meat/meat alternates and in-
cluded as an ingredient in the recipe for mixed dishes. Dairy included 
only the 1% low-fat milk. 
To be able to compare whether the foods being served were meet-
ing the updated CACFP requirements, food portions served were com-
pared to the age-specific minimum serving sizes of the different food 
groups for lunch recommended by CACFP.12 Given that these recom-
mendations only ensure minimum portion size requirements and not 
the recommended daily intake,12 to compare preschoolaged children’s 
dietary intake for the five food groups, following previously published 
literature, the present study used one-third of the DGA as the standard 
to compare children’s average intake for lunch.11,26 Because it is recom-
mended for full-day child-care centers to provide children with 50% to 
67% of their daily required intake through breakfast, lunch, and one 
snack.6,7 Based on previous literature and recommendations, break-
fast is a smaller meal in child-care centers and when combined with 
a snack, it is considered one-third of the nutrient requirement needs. 
Thus, the remaining one-third of their daily requirement should be 
provided by lunch.27 The DGA age specific calorie standards were used, 
which is 1,200 kcal for a 3-year old moderately active female child 
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and 1,400 kcal for a 4to 5-year old moderately active male or female 
child.11,28 A moderately active child was chosen as the standard, given 
that previous studies have showed that more than 90% CACFP-funded 
child-care centers engage children with outdoor active-playtime.28 
Statistical Analysis. General linear modeling was performed in SAS, 
version 9.4m629 to estimate mean differences between the amounts 
of served/consumed foods and the recommended amounts. The actual 
amounts for served and consumed foods were centered using the rec-
ommended values of each food group (Table 2) so that the outcome 
represented the deviation from the recommended value. Child age 
was dichotomized as 3 years versus 4 to 5 years and analyses were 
conducted separately by age group. This approach was used because 
recommendations for served and consumed foods are age-specific, so 
recommendations are different for 3-year old children vs 4 to 5-year 
old children. In addition, children were grouped into separate class-
rooms based on these age categories. Analyses were also conducted 
separately by food group because recommended values vary by food 
group. Although children were nested within childcare provider and 
child-care providers were nested within child-care centers, cluster 
sizes were not large enough to perform mixed modeling. Instead, 
child-care providers were treated as fixed effects and represented in 
the model by CT-1 dummy variables (with CT representing the num-
ber of childcare providers). Child-care providers were not included 
in the model because any information it would provide was redun-
dant with the child-care provider effects. A test of whether the model 
intercept significantly differed from zero, holding constant the pro-
vider effects at the sample average, was used to determine whether 
the actual served/consumed values differed on average from the rec-
ommended values. Tests with a P value less than alpha 0.05 were con-
sidered statistically significant. 
Results
 
A total of 108 children with a mean (standard deviation) age of 4 
(0.57) years; range 3 to 5 years) from three CACFP funded child-care 
centers were observed for two lunches. Each of the classrooms had a 
minimum of six children and maximum of 14 children, with an average 
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10.8 children per classroom. Approximately 86% of the total observed 
children were white and 14% were Hispanic, African American, Asian, 
or mixed ethnic group (Table 1). 
Food Served and Consumed in the Child-Care Classrooms. A total of 14 
lunches were observed and at each of the lunches, grains, meat/meat 
alternates, vegetable, fruit and milk were served (Figure 2). The ma-
jority of the vegetables that processed onsite and served were either 
boiled, baked, or fresh vegetables and were prepared without frying 
and added salt. Mixed dishes (eg, pasta, spaghetti, rice, or chicken) 
were mostly oven baked or reheated in the microwave and included 
added condiments, sauces, and salt. Condiments offered to children 
with their meals included ranch dressing for fresh and baked vege-
tables, mayonnaise, and ketchup. However, no grain-based desserts, 
sugar sweetened beverages, juices, and yogurts were served at any of 
the lunches. 
Are Foods Served in Child-Care Meeting Updated CACFP 
Requirements and Best Practice Recommendations? 
 
The updated required age-specific minimum serving sizes offered to 
children from each food group are provided in Table 2.12 On average, 
all three child-care centers met required minimum amounts of serv-
ings for the fruits, vegetables, grains, and milk. The centers exceeded 
the minimum portion sizes for serving foods from these groups for 
both age groups (P<0.01). The mean amounts of meat/meat alternate 
served to the children aged 4 to 5 years and that for children aged 3 
years were not statistically different from the CACFP required portion 
size (Table 2). For all lunches observed, 1% low-fat milk and whole 
grains were served. In addition, all three centers had drinking water 
fountains, but water was not served during the lunches. No yogurt 
was served for any of the lunches observed. In addition, grain-based 
desserts, prefried or deep-fried foods were not served during the ob-
served lunches. 
Updated CACFP best practice recommendations were also being 
met in the classrooms: children were not served any juice and sugar 
sweetened beverages. However, one CACFP best practice recommen-
dation that was not being met was the meat/meat alternate practice, 
whereby mostly deli meats and other processed meats were being 
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served. In addition, a significant proportion of providers (60%) were 
serving the children and deciding their portion sizes instead of follow-
ing the CACFP best practice recommendations to serve lunches family 
style, where children serve themselves and select their own portions. 
Are Children in Child-Care Meeting DGA Requirements for Con-
sumption of the CACFP Targeted Food Groups? 
 
Table 2 shows the mean differences of target food groups consumed 
from the DGA standards. For both 3-year old and 4to 5-year-old chil-
dren, mean consumption of fruits and vegetables were significantly 
lower than the DGA recommendations. Fruit consumptions for 
Figure 2. Food groups of foods served for 14 observed lunches in three child-care 
centers in Lincoln, NE. 
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children aged 3 years and 4 to 5 years were 0.06 c and 0.29 c less than 
the DGA recommendations, respectively. Approximately 25% of the 
children did not consume any vegetables and more than 75% of the 
children were not meeting the recommended intakes for vegetable (ie, 
1/2 c). On average, vegetable consumption for children aged 3 years 
and 4 to 5 years were 0.39 c and 0.30 c less than DGA recommenda-
tions, respectively. Consumption of whole grains were 0.39 c and 0.54 
c less than the DGA recommendation for children aged 3 years and 4 
to 5 years, respectively (both P values <0.001). The mean amounts of 
meat/meat alternate served to the 4to 5-year old children was about 
0.44 c less than the DGA recommendation and that for the 3-year old 
children were not statistically different from DGA recommendations. 
Unlike other food groups, children aged 4 to 5 years adequately met 
recommendation for milk consumption but 3-year old children on av-
erage consumed 0.29 c less than the recommended amount of milk. 
Discussion 
The purpose of this study was to assess if CACFP-funded child-care 
centers are meeting the updated CACFP requirements, minimum por-
tion size for each of the five food groups, and recommended best prac-
tice recommendations during lunchtime. Secondly, this study com-
pared children’s dietary intake for the five food groups, which were 
targeted with the updated CACFP meal pattern requirements, with 
age and sex-specific DGA standards. This study showed that child-care 
centers are meeting the updated CACFP minimum serving sizes, of-
fering both fruits and vegetables during lunches, and are not serving 
grain-based desserts and prefried or fried foods, but the best practice 
recommendations are only partially being met. Although the children 
were not served sugar-sweetened beverages and juices, they were 
served mostly processed meats. Moreover, less than half of providers 
served family-style meal service, a CACFP best practice recommenda-
tion. Also, for the majority of children, recommended dietary intake 
for fruits, vegetables, and grains was not met. Similar to a previous 
study,17 the present study also suggests that revised CACFP meal pat-
tern regulations have positively influenced the availability of foods 
from five food groups but not the implementation of best practice 
recommendations in CACFP-funded child-care centers. Despite the 
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availability of these healthy foods, the majority of the children from 
both age groups did not consume the recommended amounts of fruits, 
vegetables, and grains based on DGA standards. 
The CACFP-funded child-care centers in the current study served 
foods according to the updated CACFP requirements. Because CACFP 
requires the centers serve both fruits and vegetables to children dur-
ing lunch, evidence suggests that CACFP-funded child-care centers 
tend to offer more vegetables and fruits to children than non-CACFP-
funded centers.15 However, for most of the observed lunches in the 
present study, the CACFP best practice recommendation of serving 
lean meats was not met because processed meats were served more 
often than lean meats. Previous research findings are in congru-
ence with this result, as Andreyeva and colleagues15 found that pro-
cessed meats were served more frequently than lean meats even in 
CACFP-funded centers and the rate of serving lean meats vs processed 
meats during lunches has not been significantly different between the 
CACFP-funded and nonfunded centers. Thereby, to increase availabil-
ity of lean meats, future CACFP revisions may consider mandating it 
as a requirement rather than a best practice recommendation. This is 
especially important because processed meats are categorized as “car-
cinogenic to humans” (group 1) by the World Health Organization30 
and increases the risk of cardiovascular diseases in children by alter-
ing blood lipid profiles.31 Among other CACFP recommended best prac-
tices, the child-care providers were not implementing family-style din-
ing.12  These findings  are consistent with previous research reporting 
that CACFP funded child-care centers have a limited implementation 
of family-style dining.15,32 Although previous studies have found that 
there are barriers to serving meals family style in child-care settings, 
it is intended to help children with their self-regulation of food. Be-
cause children were being served healthy foods, yet not consuming 
them, it is possible that serving meals in this way could improve chil-
dren’s preference and consumption of available healthy foods and thus 
provide an avenue for meeting the DGA in CACFP funded programs.33,34 
The average consumption of foods from all five food groups, par-
ticularly fruits and vegetables, were significantly lower than the DGA 
recommended amounts. Also, about 25% of the children did not con-
sume any vegetables. Like other studies, children in this study con-
sumed lower than recommended intakes for fruits and vegetables.4,7,27 
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Although it is encouraging to see that the updated CACFP policies are 
ensuring the availability for the minimum portion sizes of healthy 
foods, their recommended daily intakes for these foods are not being 
met. Ensuring that children meet these requirements is particularly 
important given that children are not meeting daily intake require-
ments for whole grains, fruits and vegetables away from the child-
care center as well.35 Therefore, updating the policy and improving the 
availability of nutritious and healthy foods and beverages might not 
be enough to meet the age-specific daily recommended intake set by 
DGA. Despite the research showing that serving age-specific amounts 
for the entrée predicts higher consumption of fruits and vegetables, 
there is a need for strategies to increase consumption.36 Child-care 
providers may benefit from additional trainings on such strategies 
such as role modeling and encouragement.18,37 In addition, exploring 
alternate ways to prepare food so that children may be more likely 
to taste and consume these foods is warranted. Children’s food pref-
erences and dietary habits are influenced by many factors, including 
parents’ food habits, preparation methods, socioeconomic status, and 
availability of healthy foods.36 Future research is needed to explore 
environmental and personal-level factors that influence children’s di-
etary intake while they in the child-care center. 
The study findings should be interpreted in light of the limitations. 
The data were collected from three CACFP-funded child-care centers in 
one city in Nebraska and may not be generalizable to other child-care 
settings or geographic locations. Because only lunches were observed 
in this study, the results do not represent overall intake of the chil-
dren in child-care centers. Moreover, observing two lunches may not 
represent children’s usual consumption throughout the whole week. 
Finally, child-care providers and children may behave differently be-
cause of the presence of the data collectors. 
The strengths of this study include that a considerable number of 
children (n 108) were observed across different lunches. Actual rec-
ipes were collected from the child-care centers where available and 
actual amounts for both served and consumed foods were analyzed 
and compared with the standards. Moreover, exploring children’s di-
etary intake pattern in Nebraska is important because of the high per-
centage of CACFP-funded child-care centers (78.5%)38 and Nebraska 
ranks 13th highest for early childhood obesity in the United States.39 
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Conclusions
This study found a disconnect between the availability and consump-
tion of nutritious foods among children at child-care centers in Ne-
braska. These findings warrant future attention to help improve the 
CACFP meal pattern and incorporate additional strategies to improve 
consumption. Future research is needed to improve the implementa-
tion of CACFP recommended best practices such as family-style dining 
that can also offer an opportunity for improving children’s consump-
tion of the served foods based on CACFP requirements. Strengthening 
policies and providers’ professional development training are needed 
to emphasize implementation of CACFP best practice recommenda-
tions along with the reimbursement requirements. Considering the 
varying policy-based contexts across child-care centers and different 
states, future studies can also explore comparing these findings to 
non-CACFP centers as well as other states. 
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